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@ Hydraulic cut-off or throttling valve. 

@ A hydraulic cut-off or throttling valve comprises a sub- 
stantially cylindrical core body (25) formed of two layers (26 
and 28 respectively) of resilient material with a mesh layer 
(27) therebetween. The body has axially extending outer 
surfaces and axially extending inner surfaces that form 
therewith a slit-like aperture. The mesh layer (27) functions 
to protect the inner layer (26) of resilient material from 
overexpansion due to excessive pressures to which it may 
be subjected, thus protecting it from tearing, without affect- 
•ng its resiliency. 
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This invention relates to hydraulic cutoff 
or throttling valves. 

Valve designers are constantly attesting to 
i-prove tbe operation of valves such as throttling anfl/or 
cut-off valves. One eminent • D f such valves uses a 
core boay of resillent „ aterial a ^ ^ ^ 

■ boay £o„ s the valve opening a „a the pressure in a 
Chafer aefinea Between the vaive casing ana the core 
*oa y controls the operation of th e valve. A species of 
this type of valve is kn own as the aiaphrag* valve. 
Diaphragm V a lves tend to ^ ^ ^ ^ ^ 

repeatea movements of the diaphragms. A1 so Euch valve£ 
ao not generally have a good high pressure capacity 

Various attempts have been made in the DaBt t 

i:ne past to correct 
these inherent weaknesses. Por example, corfls or 
-terial nave been vulcanic i nto the core bQdy 
to increase the pressure capacity ana longevity of the 

valves. However, the beneficial effects have s 

^ects nave been countered 

by a decrease in body resiliency. 
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Therefore there is a 'long-felt need for 
improved throttling and cut-off valves to ov^cott)^ t_n~ 
existing problems. 

The hydraulic cut-off* or throttling valves of 
5 the general kind with which the present invention is 
concerned, are valves wherein opening and closing and 
the degree thereof is dependent on the absence or presence 
of a hydraulic control pressure in the surrounding control 
chamber which pressure acts on resilient core members so 

10 as to bias the core members into closing of the valve. 

In hitherto known hydraulic cut-off or throttling valves 
of this kind the resiliently distortable member is an . 
elastically distortable diaphragm which constitutes an 
effective wall of the control chamber and the valve is 

15 generally known as a diaphragm cut-off or throttling 
valve - 

Repeated forced openings and closings of the 
slit-like apertures often tear the core members thereby 
upsetting both the flow and control characteristics of 
20 the valves. When the tear reaches the control chamber 
the valve is no longer useable, for practical purposes. 

The vulnerability of the core bodies to rupture 
or tearing reduces the pressure capacity of this type 
of valve . 
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One way of increasing/the pressure capacity 
of this type ox v-ve i ? h , ^ic«„i,i„ g a cord or a 
xnesh material into the resilient core body material. The 
problem with that solution is that the resiliency of the 
core body material is substantially reduced. The lack 
of core body resiliency is overcome for example in 
U.S. Patent No. 2,633,154 by using resilient valve 
housing walls. However, with the usual housing this 
type of diaphragm valve in the past has suffered from ' 
either low pressure capacity or core bodies without 
sufficient resiliency. 



According to one aspect of the present 
invention there is provided a hydraulic cut-off or 
throttling valve comprising a core body f orme d of a 
resilient material, said core body comprising axially 
extending outer surfaces and axially extending inner 
surfaces forming therewith a slit-like aperture to 
enable hydraulic flow through said valve when said 
slit is in an open position and to prevent hydraulic 
flow through said valve when said slit is in a closed 
Position. The valve further comprises means for 
increasing the pressure capacity of the core body 
without reducing its resiliency. The pressure capacity 
increasing means inhibits tearing of the core body and 
results in s new and unique normally open valve 
configuration and operation. 



- A - 



0-17 5028 



The core body essentially comprises two layers 
of resilient material, example rubber, which are spaced : 
apart by a layer of mesh material, e.g. cloth. The mesh 
material, hereafter simply referred to as cloth is free 

5 to spread out up to its dimensional limits, and there- 
after withstand substantial pressure without tearing . 
The core body is secured at opposite end of a hollow 
housing or casing, typically cylindrical, which is 
connected in the fluid flow path. One of the rubber 

10 layers, hereinafter referred to as the inner layer, 

is exposed to the fluid flow, thus defining the inner 
surface while the other rubber layer, hereafter 
referred to as the outer layer is closest to the inner 
surface of the hollow casing and defines the outer 

15 surface of the core body. The cloth layer is between 
the inner and outer layers and is free to stretch out 
or expand to the limit of its length or contract or 
fold up between the two layers. 

In one embodiment the housing consists of two 

20 • semi-circular halves and the core body consists of two 
semi-circular halves, each with an inner and outer 
rubber layers and the intermediate cloth layer. All the 
layers are semi-circularly shaped and are secured to 
a semi-circular half of the casing. Thus when the two 

25 halves of the housing are clamped together the two 

halves of the core body are secured together to form 
a fluid tight axially extending cylindrically shaped 
core body. In another preferred embodiment of the 
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invention the core body is originally formed to be 
cylindrical. The inner layer is formed as an elongated 
hollow rubber tube, surrounded by the cloth layer which 
is in turn surrounded by the outer layer also 
in the shape of an elongated hollow rubber tube In 
this embodiment the core body can be viewed as comprising 
three concentric hollow cylinders with the inner and 
outer cylinders of resilient material, e.g. *, bber and 
the intermediate cylinder of a mesh material. It is the 
intermediate cylinder which limits the expansion of the ' 
inner rubber cylinder due to pressures to which it is 
subjected, and thereby to prevent its tearing without 
loss of resiliency. 

The novel features of the invention are set 
forth with particularity in the appended claims. The 
invention will best be understood from the following 
description when read in conjunction with the 
accompanying drawings. ' 



Figures , and 2 are diagrams useful in explaining 
one embodiment of the invention; 

Figures 3 . < and 5 are diagrams useful in 
explaining another embodiment of the invention; 

Figure 6 is a diagram useful i„ highlighting 
the advantages of the invention; and 

Figures 7. 8a. 8b. 8c. 9a. 9b and 9c are 
cross-sectional views useful in explaining other 
embodiments of the invention. 



- 6 - 



01.75028 



Attention is now directed to Fig. 1 which is 
a cross-sectional view of one embodiment of the valve 10. 
A cross-sectional view of this valve 10 along lines 2-2 
in Fig. 1 is shown in Fig. 2. 
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The valve 10 consists of an axial casing 12 
comprising of two identical sections 12a and 12b which, 
as shown in Fig. 2 are semi-circular with axial 
flanges 12f extending outwardly therefrom. Fig. 2 is 
a cross-sectional view along lines 2-2 in Fig. 1. 
Appropriate means, such as bolts 13 and nuts 14 are 
used to secure the two halves 12a and 12b of the casing 
to effectively form the cylindrical casing. The casing 
halves 12a and 12b are provided with radial end 
flanges 18 and 19. After the two halves are coupled 
together to form casing 12 these flanges are used to 
connect the casing 12 to inlet and outlet pipes 16 and 17 
by bolts 13x and nuts 14x. The flow direction is 
indicated by arrow 20. 

Each of the casing halves 12a and 12b is used 
to support one half of a novel core 25, the core halves 
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being desi 9 „ atea by 25a and 25b. The half core 25a 
consists of a sandwich type structure. Made up of an 
inner layer 26a, an intermediary layer 27a and an 
outer layer 28a. Both layers 26a and 28a are made of 
a highly resilient Material, e.g. rubber. These layers 
are separately vulcani.ed. The intermediary layer 27a 
consists of a layer Made of a flexible Mesh Material 
e.g. cloth. It is not bonded to either of layers 26a 
and 28a on either side of it. Rather it is free to 

expand or stretch nn 

retch up to a certain limit as will be 

described, as veil as contract between 26a and 28a 
It is the ability of cloth layer 27a to stretch freely 
between layers 26a and 28a to a certain l imit that 
provides the present invention with unexpected novel 
advantages. 

The other half core 25b, likewise, consists 
of a sandwich type structure . iaentical to that of core 

designated by 26b, 27b and 

, */t> and 28b, respectively. The two 

halves 25a and 25b of the core ?s m 

core 25 a re secured to the 

axial flanges 12f of the casino n 

e casin 9 12, as shown in Pig. 2 , 

and to the end flanges 1ft , 0 

ges 18 and 19 > as shown in Pig. 1# 

It is clear from Pig. 2 that n^o ±u 

y i tnat once the core 25 is 

secured to the casi n,r i -> 

he casrng 12 the core effectively consists 

of three concentric hollow cylinders, inner rubber 
layers 26a and 26b form an inner rubber ^ 
spaced apart from an outer rubber cylinder 28 by a cloth 
layer 27 in the shape of a cylinder. Each of these 
oylinders is forced of two respective halves 
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In Figs. 1 and 3 the valve 10 is shown in 
its open and closed positions or states, respectively.. 
In the particular embodiment the casing 12 is provided 
with two parts 12x and 12y in the casing halves 12a and 
12b respectively. These ports are used to apply 
hydraulic pressure P c into the casing against the outer 
surfaces of layers 28a and 28b and thus force the' 
inner rubber layers 26a and 26b to press and abut one 
another, as shown in Fig. 3, thus closing the valve. 
Basically, one can view the volume defined by casing 
half 12a and the outer surface of layer 28a as one 
control pressure chamber 30. A separate pressure 
chamber 31 is formed between casing half 12b and rubber 
layer 28b. In Fig. 3 the valve 10 is shown closed 
without a central barrier. However, the novel valve can 
be used in conjunction with a cylindrical barrier in the 
flow path, in such a case the inner layers 26a and 26b 
press against the barrier periphery to close the valve. 

Before describing in detail the novel and 
unexpected advantages of the novel core 25 attention is 
now directed to Figs. 4 and 5, in connection with which 
a second embodiment of -the invention will be described. 
Fig. 5 is a cross-sectional diagram along lines 5-5 in 
Fig. 4. In this embodiment the casing 12 is not formed 
25 of two semi-circular halves 12a and 12b with axial 

. flanges 12f. Rather, the casing is a hollow cylindrical 
pipe 35 with end radial flanges 35a and 35b, which ,, 
are analogous to end flanges 18 and 19 in the Fig. 1 
embodiment . 



15 



20 
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As to the novel core 25 it is made of three 
conoentric hollow cylinders", each of a single piece . 
rather than two halves. In Fi „. s tney are g . ven ^ 
same designations as the cylinders shown in Fig . 2 , 
i.e. 26, 27 and 28, with 26 and 28 being the rubber 
cylinders and 27 the cloth cylinder. It shou!d be 
stressed that in the presently described embodiment 
each of these cylinders is not made np of two semi- 
circular halves, such as 26a and 26b, which form the 
inner, rubber cylinder 26, but rather as one integral 
cylindrical body. They are supported inside casing 3 S 
by being attached to flanges 35a and 35b. These flanges 
are also used to attach casing 35 to the inlet and 
outlet pipes 16 and 17. 

In Fig. 4 the core body 35 is shown by solid 
lines in the. open position and by the dashed lines in 
the closed position. The core body of this embodiment 
can thus be thought of as having a cyaindrical sandwich 
configuration in that it consists of two hollow 
concentric rubber cylinders 26 and 28, spaced apart 
by an intermediary cylinder 27 of doth (or other 
mesh material). 

As is appreciated by those familiar with the 
type of valves to which the invention is directed, 
to a diaphragm or throttling type valve, for proper 
operation, it is important that the core be highly 
resilient to switch guicsly between the open and closed 
states and thus open or close the flow path in r£sponse 



i.e. 
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to. the particular control pressures. A core first 

vulcanized to be in the open state for a normally 

open (NO) valve (as shown in Fig. 1) has to be 

resilient enough to close the valve as shown in 

5 Fig. 3 in response to the control pressure P applied 

c 

via the pressure in the control chambers 30 and 31. 
See Fig. 3. On the other hand, a core, vulcanized to 
be in the closed state, i.e. normally closed (NC) , has 
to be resilient enough to expand as a result of the 

10 pressure of the fluid from the inlet end and open up 
to enable the fluid to flow through the valve 10. The 
higher the resiliency of the core the faster is the 
valve's response time. Thus, high resiliency is a 
sought-after property. At the same time, the core has 

15 to be sufficiently strong to withstand the various 

pressures, e.g. the control pressure Pc and the upstream 
fluid pressure designated in Pig. 3 by P p , without 
tearing. 

In the prior art cores have been used with 
20 thick layers of rubber to provide the desired strength. 
See for example, U.S. Patent No. 3,965,925. However, in 
such a core the thick layers of rubber have very 
limited resiliency. In U.S. Patent No. 2,633,154 a 
core is described in which fabric, designated therein 
25 by 23, is embedded in flexible semi-circularly shaped 
diaphragms 2 and 3, which are joined at their lateral 
edges at 4 and whereat they are supported by resilient 
side walls 16 and 17. As stated therein the fabric is 
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embedded in order to ^ the stretching of ^ 
members, namely members 2, 3, ,6 and ,7. By embedding - ' 
the fabric the stretching is indeed reduced. However 
since the fabric is embedded in the rubber during the 
vulcanization, it also greatly reduces the resiliency 
of the core. Thus, the tearing problem is resolved at 
the price of resiliency, which is undesirable. 

unlike the prior art, in the present 
invention by the incorporation of the cloth layer 27 
which is neither bonded to nor embedded in either of 
the rubber layers 26 and 28, the oore has both optical 
resiliency and strength. Briefly, the diameter of the 
cylindrical^ shaped cloth layer 27 is chosen so that 
when the valve is forced to its open position by the 
fluid pressure P p <see Fig. 5) expanding the inner 
rubber layer 26 once the latter expanded to a degree 
which stretches the cloth layer 27 to its limit, i.e. 
to its maximum diameter, the cloth layer 27 cannot 
stretch any more. Thus, it limits the extent to which 
the inner rubber layer 26 can expand. The circumference 
Of the cloth layer in a direction perpendicular to its 
length is chosen to limit the diameter of the inner 
rubber layer 26 when the latter is expanded by the 
fluid pressure P p to a value which is below the tearing 
point of layer 26. Thus the latter is protected from 
tearing due to expansion by the cloth layer which acts 
as a shield around it. However since the cloth layer 27 
is not embedded in rubber layer 26, the letter's 
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resiliency is not affected and remains high. It should 
be pointed out that the inner layer 26 may be prevented 
from over stretching by designing the core so that 
when the valve is fully open the casing 12 acts as a 
5 shield thus preventing over- expansion . However the 

casing cannot serve to provide protection for the core 
when the valve is driven to its closed state by 
pressure P c . This will become clearer from the following 
description . 

10 As is appreciated by those familiar with the 

art of valves of the type to which this invention is 
directed, sometimes the core can become subjected to 
excessive control pressure P c when the valve is driven 
to the closed state, as shown in Fig. 6, wherein 

15 numeral 45 designates a barrier. This is due to the 
fact that when the valve is closed, the downstream 
pressure is typically low, while the control pressure P c 
is high. Consequently the core may tend to be sucked 
or stretched excessively in downstream direction. In 

20 'the prior art an array of fingers is employed, at 

least on the downstream side, to prevent the excessive 
stretching of the core. In the present invention such 
fingers are not required. Any control pressure Pc 
which is exerted on the outer layer 28 spreads evenly 

25 on the cloth layer 27. The latter when being fully 
stretched to its fixed limit, prevents any further 
stretching of either of the two rubber layers 26 
and 28. By limiting their stretching to the maximum 
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possible by the doth leye r 27 , the tearing Qf 

rubber layer is prevented. It should be stressed again 

that the cloth laver 27 ic » 

yer ^7 is free to expand and contract 

between the two rubber layers. It is not bonded or 
embedded in either of then,, and thus it does not 
reduce their resiliency. 

Frt>1 " the foregoing it should thus be 

appreciated that by providing a core M ade up of three 

concentric hollow cylinders, two of resilient matter 

and the intermediary one of mesh material, the 

expansion of the inner and outer cylinders is 

effectively controlled by the intermediary mesh 

cylinder. Thus the resiliency of the inner and outer 

layers is not reduced while their maximum expansion 

is controlled to prevent the* from tearing due to 

excessive stretching. These advantages are realized 

whether the core is forced of two halves each with 

three se,i-circular layers as shown in Figs. 1 to 3 or 

iron three concentric cylinders, each as an integral 

cylinder, as described in connection with Pigs. 4 and 5. 

It should be apparent that in the embodiment 
shown in Pig S . , to , wlth ^ ^ ^ ^ ^ 

there are two distinct control chafers 30 and 31 
(see Fig. 3) which are f„n, e d between the casing 
inner surface and the outer surfaces of outer layers 
26a and 28b . m Pig . , it ±E aSEUined ^ ^ ^ 

is closed by the applioation of the control pressure P 
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into each of these chambers. Thus the two halves 25a m 
and 25b &f the core 25 are pushed toward one another. 
If desired control pressure P c may be applied to one. 
of the chambers, e.g. chamber 30 through opening 12x 

5 only. In such a case core half 25b will not be pushed 
inwardly, while core half 25a will be pushed all the 
way toward core half 25b. Such a closed state is 
shown in Fig. 7. Clearly the reverse is also possible. 
That is one can close the valve by applying control 

10 pressure to only chamber 31 through opening 12y. 

In the foregoing it was assumed that the 
novel three piece core is made of either semi-circular 
identical halves 25a and 25b (see Fig. 2) or three 
concentric cylinders each as an integral unit (see 

15 Fig.. 5). The invention is not intended to be limited 
thereto. If desired each of the layers 27 and 28 may 
be formed as two halves while inner layer 26 may be 
formed as an integral hollow rubber cylinder. Also if 
desired only outer layer 28 may be formed of two 

20 halves 28a and 28b while each of layers 26 and 27 may 
be formed as a hollow cylinder. 

The latter-mentioned embodiments of the 
invention -may best be explained in connection with 
Figs. 8a, 8b and 8c and 9a, 9b and 9c. In each of 

25 these Figures, the valve is shown in cross-sectional 
view in a plane perpendicular to the fluid flow 
about mid-point between the casings and flanges 18 
and 19. In these Figures at the center each casing 
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half is parabolically shape<3 to form an oblong opening 

which tapers down toward the two opposite ends whereat 

the opening is essentially cylindrical. In Figs. 8a, 8b 

and 8c an embodiment is shown in which the core 25 

5 comprises layers 27 and 28, each of two halves, while 

the inner layer is a one-piece cylindrical tube. 

In Fig. 8a the valve is in the open position while in 

each of Figs. 8b and 8c it is shown in the closed state. 

In Fig. 8b closure is due to control pressure P from 

c 

10 both sides, -while in Fig. 8c the control pressure is only 
in the upper chamber 30. In either case, the inner 
layer 26 is flattened and pressed between the two 
halves 27a and 27b of the mesh, which is in turn pressed 
by the outer layer 28. Figs. 9a, 9b and 9c are similar 

15 to Figs. 8a, 8b and 8c except that in Figs. 9c-9c the 
core consists of the two halves 28a and 28b of only 
outer layer 28, while layers 26 and 27 are integral 
concentric cylinders of rubber and cloth, respectively. 



20 
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CLAIMS 



10 



1 * In a throttling valve of the type including 

a casing having internal wall surfaces defining a passage 
for fluid to flow therethrough, and a core body, lining 
said passage and secured in fluid-tight relationship 
to said casing at the ends thereof, said casing and said 
core body forming at least one pressure chamber for 
controlling the flow of fluid in said passage as a function 
of the deformation of said core body the latter comprising: 

inner, intermediary and outer flexible, deformable 
layers defining separate concentric tubes, with said outer 
tube closest to the surfaces of the casing internal wall 
and the inner tube closest to the center of said passage, 
said intermediary tube being of mesh material of finite 
stretchability. 

15 2. m a throttling valve a core body as recited 

in Claim 1 wherein said inner and outer tubes are of flexible 
rubber with said intermediary tube of mesh material there- 
between, for controlling the stretching of said rubber tubes, 
due to pressures applied thereto. 

20 3 * In a throttling valve a core body as recited 

in Claim 1 wherein at least one of said tubes comprises 
a single tube -shaped layer. 
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4 * ln 3 throt tling valve a core body as recited 

in Claim 3 wherein said at least one of said tubes 
comprises at least the inner tube which is formed of 



rubber 
5. 



In a throttling valve a core body as recited 
in ClaUn 3 wherein each of said inner and intermediary 
tubes is formed of a single tube-shaped layer. 

6- in a throttling valve a core body as recited 

in Claim 5 wherein the inner and intermediary tubes are 
of rubber and cloth, respectively . 

7 * In a th rottling valve a core body as recited 

in dala 1 wherein at least the outer tube is formed of 
two substantially semicircularly shaped layers with 
outwardly extending flanges, joinable together to form 
said outer tube within said casing. 

8 ' A throttling valve, comprising; 

casing means having an axial elongated circular 
through opening and outwardly extending radial flanges at 
either end thereof; 

a core body comprising three substantially 
concentric hollow cylinders extending rhrough said casing 
means, said cylinders including inner and outer cylinders 
of resilient material and an intermediary cylinder, 
formed of mesh-like material, which is not bonded to 
either of the other cylinders, the mesh-like material 
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having a preselected peripheral dimension in a 
direction perpendicular to its axis, to limit the 
stretching of the material of either of the other 
two cylinders in response to pressures applied thereto; 
and 

means for securing said core body to said casing 
means at the flanges thereof. 

9. A throttling valve as recited in Claim 8 wherein 
said inner and outer cylinders are formed of rubber and 
said intermediary cylinder of mesh-like material is 
stretchable and collabsible between said rubber layers. 

10. A throttling valve as recited in Claim 9 wherein 
said intermediary layer is formed of cloth. 

11 • A throttling valve comprising; 

an elongated core body including two 
substantially identical halves each elongated half 
comprising: 

three layers defining an inner layer of 
resilient material, an outer layer of resilient material 
and an intermediary layer of mesh-like material; and 

an elongated casing including two identical 
halves, each elongated casing half being substantially 
semi-circularly shaped with two external flanges; and 
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coupling means for "coupling said two casing 
halves to each other, with each half of said core body 
supported within a different half of said casing, 
whereby said casing forms a pipe with a hollow cylindrical 
axial opening within which the two halves of the core 
body form three concentric hollow circular tubes, with 
the inner, intermediary and outer layers forming an 
inner tube, an intermediary tube and an outer tube, 
the inner tube being adapted to stretch to a cross- 
sectional dimension which is not great er than the 
periphery of the mesh-like layer adjacent thereto, sucject 
to pressures applied thereto. 

12. A throttling valve as recited in Claim 11 

wherein the space between the inner surface of at least 
one of casing half and the outer surface of the outer 
layer of the core body supported therein defines a 
control chamber, with the casing half having an opening 
for controlling the pressure in said control chamber to 
control the switching of said core body from an open 
state, in which the inner layers of the two halves of the 
core body are spaced apart from one another, to a closed 
position in which the pressure in the control chamber is 
chosen to push the two halves of the core body towards 
one another. 
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13 - A valve as recited in Claim 12 vherein -said 

inner andouter layers of each half of the core body a 
made of rubber and the mesh-like material of the 
intermediary layer is cloth. 
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